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1 Introduction
The term "conjoined twins" is applied to those
infants who are united at some point of their
body as a result of incomplete fission of the
embryonic disc before the third week of preg-
nancy. They are classified according to the ana-
tomical site of union in: 1) thoracopagus —
joined at the chest, 2) xiphopagus — joined at
the lower sternum and/or upper abdomen, 3)
pygopagus — joined at the buttocks, 4) ischio-
pagus — joined at the ischium, and 5) craneo-
pagus — joined at the head [4,20]. Thoracopagus
twins, the most common form of conjoining,
account for approximately 75% of the cases [4,
5, 20]. From the developmental point of view,
they originate from a single ovum and belong to
the monochorionic-monoamniotic type of mono-
zygotic twins [4,20].
The earliest case on record seems to be in Eng-
land in A. D. 1.100 [1, 22], and the most famous
ones are the "Siamese twins" Chang and Eng
Bunker, who were born in 1811 in Siam (now
Thailand), were exhibited worldwide and died at
the age of 63 [10]. In the past, conjoined twins
were only occasionally suspected prenatally by
means of roentgenographic studies [3], whereas
at present, the diagnosis is usually made by ul-
trasound [7, 8, 12, 17]. In a 1-year period, the
authors have encountered two cases of thora-
copagus conjoined twins, both dignosed pre-
natally by ultrasound. Since the estimated inci-
dence of such cases is 1/50.000 to 1/60.000 deliv-
eries [4, 9, 20] or 1/650 to 1/900 twin deliveries
[20], documentation of new cases and discussion
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of their management is, therefore, of great value.
At "Guillermo Grant Benavente" Hospital the
only one previous case occurred in November,
1966 [11], and from our country only two cases
of thoracopagus twins have been reported [16].
2 Case reports
Case 1: A 35-year-old woman, gravida 3, para
2, was referred at 28 weeks' gestation for ultra-
sound examination because of suspected multiple
pregnancy. Ultrasound demonstrated male twins
in breech position, lying parallel and at the same
level, facing each other and with an abnormal
curvature of the cervico-thoracic spine in one of
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the twins. Their ventral part was fusioned from
the umbilicus to the chest and only a fusioned
heart and a common liver could be demonstrated
(figure 1). There was a moderate hydramnios,
no separating membrane between the twins and
a four-vessel umbilical cord. The pregnancy was
allowed to continue until term with no significant
prenatal complications and under frequent ultra-
sound examinations. At 38 weeks' gestation, an
elective cesarean section was performed, with the
delivery of male thoracopagus twins with a com-
bined weight of 5.720-g and Apgar score of 8
and 9 at 1 and 5 minutes, respectively (figure 2).
Initial electrocardiogram and angiographic stud-
ies of the infants revealed a single cardiac activity
and two distinct hearts fusioned at the level of
the ventricles. The infants died 52 hours after
birth because of cardio-respiratory insufficiency
and, at autopsy, the ultrasound findings were
confirmed as well as a triventricular fusioned
heart with a common pericardium, transposition
of the great vessels, an atrophic pulmonary ar-
tery, and independent gastrointestinal tracts.
Case 2: A 30-year-old woman, gesta 2, para 1,
was referred at 22 weeks' gestation because of
discrepancy between gestational age and uterine
size. Her past medical history was unremarkable
and no other complications during the current
pregnancy were noted. Ultrasound examination
revealed conjoined twins in which similar find-
ings to the above were found (figures 3, 4), but
in this case the twins were female and the am-
niotic fluid volume was normal. The subsequent
prenatal course was uneventful, and an elective
cesarean section was performed at 37 weeks'
gestation, with the delivery of female thoraco-
pagus twins with a combined weight of 4.300-g
and Apgar score of 8 and 9 at 1 and 5 minutes,
respectively (figure 5). Simultaneous electrocar-
Figure 1. Transverse sonogram through abdomen of thoracopagus conjoined twins demonstrating a common
liver. Note continuous skin outline with no separating space between the twins (arrows), sp = fetal spines.
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Figure 2. Male thoracopagus twins soon after birth. Note the backward flexion of the cervical spine of the twin
on left.
diogram taken immediately after birth confirmed
a fusioned heart. The infants died on the 7th day
of life because of progressive impairment of their
respiratory function. Further studies and au-
topsy were refused by the parents.
3 Discussion
The antepartum diagnosis of conjoined twins is
obviously essential for a proper obstetrical and
perinatal management. Unfortunately, the diag-
nosis is often missed unless this possibility is
entertained. Since twin pregnancies are increas-
ingly diagnosed prenatally by ultrasound, several
authors [7, 12, 17, 20] have stressed the role of
careful examination of all identified twins in
order to rule out conjoining whenever multiple
pregnancy is diagnosed. This is specially true in
those cases in which no separating membrane is
demonstrated. The prenatal diagnosis of con-
joined twins by ultrasound was first reported by
WILSON et al. [21], and since then this method
has proved its crucial role not only in the diag-
nosis but also in establishing the degree of con-
joining, allowing to make the fetal prognosis as
well as determine the possibility of postnatal
surgical separation [2, 6-8, 12, 14, 17, 19-22].
The ultrasound criteria for the antepartum di-
agnosis of conjoined twins have been pointed
out by KOONTZ et al. [12]: 1) lack of separating
membrane between the twins, 2) inability to sep-
arate the fetal bodies, 3) detection of fetal anom-
alies, 4) more than three vessels in a single um-
bilical cord, and 5) ultrasonographic identifica-
tion of any of the classic radiological signs of
thoracopagus conjoined twins (both fetal heads
at the same level and body plane, an unusual
extension and/or proximity of the spines, and no
change in relative positions after movements or
manipulation of the fetuses or the passage of
time [3]).
The ultrasound diagnosis of conjoined twins has
been usually made in the second half of preg-
nancy, the main reason for referral being the
clinical suspicion of multiple pregnancy or a uter-
ine size larger than expected for dates [2, 6—8,
12, 14, 17, 19-22]. Occasionally, the diagnosis
has been made incidentally even in the first
trimester, during routine assessment of gesta-
tional age [13, 18]. Once the diagnosis is made,
is important to establish the extent of conjoining,
since survival depends on the site of union and
the resultant fusion of vital organs. In all docu-
mentated cases of thoracopagus twins the liver
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Figure3. Transverse sonogram showing separate fetal heads (H) with hyperextension. Twins are facing each
other.
Figure 4. Transverse sonogram through fetal thorax demonstrating fusioned hearts (white arrows). Black arrow
shows continuous skin outline.
is found to be common, with a common peri- to the cardiac structures since fetal prognosis
cardial sac in 90%, a fusioned heart in 75% and depends mainly on severity of fusion and anom-
a common gastrointestinal tract in 50% [5, 7, alies of the hearts [5, 15]. However, a complete
15]. Therefore, special attention must be payed individual assessment can only be achieved in
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Figure 5. Female thoracopagus twins.
the neonatal period by a multiprofessional team,
in order to determine the final prognosis and the
possibility of surgery. In relation to the route of
delivery, the best choice is an elective cesarean
section avoiding both fetal and maternal trauma
[7, 8, 17, 20]. However, this is not valid if preg-
nancy termination is chosen or the fetuses are
small enough that can pass through the vaginal
canal without damaging the mother [8, 17, 20].
As our cases demonstrate, the ultrasound diag-
nosis of conjoined twins is not difficult. We were
able to diagnose this anomaly in the first ultra-
sound examination and the vital organs that the
infants shared were clearly established. Both of
our cases were diagnosed in the second trimester,
at 28 and 22 weeks' gestation respectively, and
strongly suggestive of thoracopagus twins were
the inability to separate the fetal bodies at the
level of their ventral portion, the discovery of
fusioned hearts with syncronic beats and a face-
to-face fetal position with a backward flexion of
the cervical spines. Unfortunately, there was
practically no possibility of neonatal surgery be-
cause the hearts were fusioned in both cases,
which was the main cause of the final outcome
of the infants.
In summary, the careful ultrasound examination
of all identified sets of twins is the cornerstone
of the prenatal diagnosis of conjoined twins,
which is essential for planning a rational and
appropriate obstetrical and perinatal manage-
ment.
Parent counseling in the perinatal period is also
desirable, to prepare them for the final outcome
of the infants and to conform them with the fact
that there is no known case of recurrence [17].
Abstract
Conjoined twins are a rare obstetric event occurring
1/50.000 to 1/60.000 deliveries as a result of incomplete
fission of the embryonic disc before the third week of
pregnancy. They belong to the monochorionic-
monoamniotic type of monozygotic twins and are
classified according to the area of union, the most
common site being the chest and upper abdomen (thor-
acopagus).
Reported are two cases of thoracopagus twins in which
the diagnosis was made prenatally by ultrasound in
the second trimester of pregnancy. The most significant
ultrasound findings included the demonstration of a
single cardiac activity, the inability to separate the fetal
bodies at their ventral portion, and a face-to-face fetal
position. The pregnancies were allowed to continue
until term with no significant prenatal complications,
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and an elective cesarean section was performed to
avoid a traumatic delivery. In both cases the infants
died during the first week of life because of cardio-
respiratory insufficiency.
The ultrasound criteria for the antenatal diagnosis of
conjoined twins are reviewed, concluding that the care-
ful ultrasound examination of all identified sets of
twins, specially in those cases in which no separating
membrane is demonstrated, is the cornerstone in mak-
ing the prenatal diagnosis. In addition, ultrasound
plays a crucial role not only in the diagnosis, but also
in establishing the degree of conjoining, which is es-
sential for planning an appropriate obstetrical and
perinatal management.
Keywords: Conjoined twins, fetal diseases, prenatal diagnosis, ultrasound diagnosis.
Zusammenfassung
Pränatale sonographische Diagnose eines Thorakopagus
Durch Mißbildung miteinander verwachsene Zwillinge
kommen in der Geburtshilfe mit einer Inzidenz von
1/50000 bis 1/60000 Entbindungen sehr selten vor.
Zugrunde liegt eine unvollständige Spaltung der Keim-
scheibe vor der dritten Schwangerschaftswoche. Die
Anlage der stets eineiigen Zwillinge ist monoamni-
otisch-monochoriatisch. Ihre Klassifikation erfolgt je
nach Sitz der Verwachsung, wobei die Verbindung
zwischen Brust und oberem Abdomen am häufigsten
vorkommt (Thorakopagus).
Wir berichten über zwei Fälle solcher mißgebildeten
Zwillinge, bei denen die Diagnose sonographisch im
zweiten Schwangerschaftstrimenon gestellt wurde. Da-
bei waren die wichtigsten Ultraschallbefunde die Dar-
stellung nur einer Herzaktion, die nicht mögliche Tren-
nung der Körperumrisse in ihrem ventralen Anteil
sowie Gegenüberstellung der Gesichter der Feten. Die
Schwangerschaften wurden bis zum Termin ohne grö-
ßere Komplikationen fortgeführt. Um traumatisie-
rende Entbindungen zu vermeiden, wurde dann elektiv
sektioniert. In beiden Fällen starben die Kinder in der
ersten Lebenswoche an einer cardio-pulmonalen In-
suffizienz.
Es wurde die sonographischen Kriterien für die ante-
natale Diagnose von miteinander verwachsenen Zwil-
lingen genannt. Alle Zwillingspaare müssen per Ultra-
schall sorgfaltig untersucht werden, besonders aber
diejenigen, wo sich keine trennende Membran darstel-
len läßt. Dies ist die Grundlage der pränatalen Dia-
gnose. Darüberhinaus ist der Ultraschall nicht nur für
die Diagnose entscheidend, sondern auch um das Aus-
maß der Verwachsung festzulegen, damit ein adäquates
geburtshilfliches und perinatales Management geplant
werden kann.
Schlüsselwörter: Fetrale Erkrankungen, pränatale Diagnose, Ultraschalldiagnostik, verwachsene Zwillinge.
Resume
Diagnostic echographique prenatal de jumeaux conjoints
thoracopages
Les siamois representent une eventualite exceptionnelle
en obstetrique survenant une fois pour 50000 a 60000
naissances; us resultent d'une separation incomplete
du disque embryonnaire avant la troisieme semäine de
grossesse. Us font partie des jumeaux monozygotiques
monochoriaux monoamniotiques et on les classe selon
la zone d'union; le site le plus habituel est le torse et
la partie superieure de Pabdomen (thoracopage).
Nous rapportons les deux cas de jumeaux thoraco-
pages pour lesquels le diagnostic avait ete porte en
prenatal par echographie au cours du second trimestre
de la grossesse. Les aspects echographiques les plus
significatifs comprennent la mise en evidence d'une
activite cardiaque unique, Pimpossibilite de separer les
corps foetaux dans leur portion ventrale, et la position
face contre face. On a autorise la poursuite des gros-
sesses jusqu'au terme sans complication prenatale sig-
nificative, et une cesarienne a ete effeczuee afin d'evi-
ter un accouchement traumatique. Dans les deux ob-
servations les enfants sont decodes au cours de la
premiere semäine de vie en raison d'une insuffisance
cardio-respiratoire.
Les criteres echographiques du diagnostic prenatal de
jumeaux siamois sont passes en revue, et en
conclue que le fondement du diagnostic prenatal est
1'examen echographique soigneux de toute paire de
jumeaux diagnostiquees, et tout particulierement celles
pour lesquelles il n'existe pas de membrane de sepa-
ration.
En outre, 1'echographie joue un role crucial non seu-
lement pour le diagnostic, mais encore pour etablir de
degre de fusion, ce qui est essentiel pour plannifier une
prise en charge appropriee tant obstetricale que peri-
natale.
Mots-cles: Diagnostic echographique, diagnostic prenatal, jumeaux siamois, maladie foetale.
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